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Thickness Effects in PZT : Experiments vs Theory

Suppression of Tc :
Depoling field effect : 
(Tc,bulk - Tc,film )/ Tc,bulk α t -1
Intrinsic size effect : 
(Tc,bulk - Tc,film )/ Tc,bulk α t -2

This research is focused on understanding the fundamental science of size effects in ferroelectric thin 
films.  Using a combination of careful thin film growth, implementation of a novel scanned probe 
technique to probe the physical responses and theoretical models, we show that there is indeed a 
suppression of the ferroelectric order parameter caused primarily due to the effect of depoling fields at 
the electrode-ferroelectric interface.  This work is supported by a US-Europe (NSF-DFG) program and by 
the University of Maryland MRSEC.



Various Length Scales in Ferroelectric Thin Films

1µm –100nm 100nm –20nm

20nm – 1nm

2nm
001

010

100nm

1µm –100nm 100nm –20nm

50nm


